Vascular endothelial growth factor is expressed along with its receptors during the healing process of bone and bone marrow after drill-hole injury in rats.
In this study, we investigated the expression of vascular endothelial growth factor (VEGF) mRNA along with its receptors in the healing process following rat femoral drill-hole injury. The cellular events involved in the differential expression of VEGF were studied by reverse transcription-polymerase chain reaction, immunocytochemistry, and in situ hybridization. Abundant alkaline phosphatase-positive osteoprogenitor cells were present in the bone marrow cavity surrounding the wound region at day 3. Some of the cells were immunoreactive for Flk-1, a marker of angioblasts. At day 5, osteoblasts expressing osteocalcin mRNA actively participated in bone formation. After day 11, medullary bone gradually decreased and hematopoietic cells covered the wound region. The expressions of the VEGF splice variants VEGF120 and VEGF164 were detected at days 1 and 3, and VEGF188 mRNA began to appear from day 5. The expressions of the three VEGF splice variants gradually decreased after day 11. VEGF immunoreactivity and mRNA expression were strongly detected in angioblasts, osteoprogenitor cells, and osteoblasts between days 3 and 7, but gradually decreased after day 11. Immunoreactivity for Flt-1 was also detected in endothelial cells, osteoprogenitor cells, and osteoblasts between days 3 and 7. However, immunoreactivity for Flk-1 was not detected on osteoblasts but rather on endothelial cells. These findings indicate that the differential expression of VEGF splicing isoforms along with its receptors may play an important role in the healing process after rat femoral drill-hole injury.